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(57) Abstract: A mobile station (106) of a wireless communication system (100) detects (502) a predetermined user command 
applied to a user interface (308) of the mobile station. In response, the mobile station transmits (504), to a fixed portion (1 10) of 
the wireless communication system, a message including a request for local information and services. The fixed portion receives 
(506) the message, and . in response, determines (508) the location al which the mobile station is positioned. The fixed portion then 
tieneraies (510) the local information and services custom-tailored to a predetermined area around the location, and sends (512) the 
local information and services to the mobile station. 
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METHOD AND APPARATUS IN A WIRELESS COMMUNICATION SYSTEM FOR 
RETRIEVING LOCAL INFORMATION AND SERVICES 

Field of the Invention 

This invention relates in general to wireless communication systems, and more 
specifically to a method and apparatus for retrieving local information and services 
custom-tailored to a location at which a mobile station is positioned. 

Background of the hivention 



It is becoming increasmgly popular to equip mobile stations, such as cell phones, 
with wireless browsers for browsing the Internet. Such devices allow access to 
information and services virtually anywhere at any time. 

A problem with wireless browsers that has not been fully addressed in the prior art is 
how to obtam local information and services, such as information about nearby restaurants 
and services, such as travel reservations. Current practice on the Internet for obtaimng 
local information and services is to reqmre the user to enter a local address or np code. 
That is not always practical for a mobile station, because it can move around, and the user 
may not know the address or zip code of the current location of the mobile station. 

Thus what is needed is a method and apparatus for retrieving local information and 
services custom -tailored to a location at which a mobile station is positioned. Preferably, 
the method and apparams will ftmction automaticaUy to provide the local information and 
services, and will not require the user to enter an address or zip code. 
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Brief Description of the Drawings 

FIG. 1 is an electrical block diagram of an exemplary wireless communication 
system in accordance with the present invention. 
5 FIG. 2 is an electrical block diagram of an exemplary fixed access station in 

accordance with the present invention. 

FIG. 3 is an electrical block diagram of an exemplary mobile station in accordance 
with the present invention. 

FIG. 4 is an electrical block diagram of an exemplary server in accordance with the 
0 present invention. 

FIG. 5 is a flow diagram depicting a first operation of the wireless communication 
system in accordance with the present invention. 

FIG. 6 is a flow diagram depicting a second operation of the wireless communication 
system in accordance with the present invention. 
5 FIG. 7 is a flow diagrzim depicting a third operation of the wireless communication 

system in accordance with the present invention. 

Detailed Description of the Drawings 

Referring to FIG. I, an electrical block diagram depicts an exernplaiy wireless 
communication system 100 in accordance with the present invention, comprising a fixed 
portion 1 10, including at least one fixed access station 102 preferably coupled throu^ a 
conventional network 108, such as a local area network (LAN) or a combination of LANs 
and one or more wide area networks (WANs), to a server 104 for communicating 
therewith. Preferably, the server 104 is prograrruned to generate the local information and 
services custom-tailored to a predetermined area around the location of the mobile station 
106. Depending on the type of local information and services being accessed, the server 
104 can be owned and programmed by the local service provider, or the server 104 can be 
a remote server, e.g., a server on the Internet. The network can be either wired or wireless. 
The wireless communication system 100 fiirther comprises a mobile station 106 coupled 
wirelessly to the fixed access station 102 for communicating therewith through well- 
known techm'ques. Operation of the wireless communication system 100 in accordance 
with the present invention will be described fiirther herein below. 
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Referring to YIG. 2, an electncal block diagram depots an exemplan^ fixed access 
station 102 ,n accordance with the present invention, compnsmg a convent^onal recover 
206 for rece,v,ng a message from the mobile station 10^. the message compnsmg a 
request for local infot^arion and services, 'n.e receiver 206 .s coupled to a convent^ona^ 
. processor 204 for processmg the request. A conventional transm.tter 202 is coupled to the 
processor 204 for sending the local mformarion and services to the mobUe station 106. A 
conventional user mterface 208, e.g., a keyboard and display, preferably is also coupled to 
the processor 204 for allowing the service provider to program and test the fixed access 
station 102. A conveotxonal network interface 2 10 is also coupled to the processor 204 for 
.0 commumcatingwiththese.erl04overthenetworkl08. Through the network 108 the 
processor 204 can cooperate w.th the server 1 04 to determine the location at wh.ch the 
a.ob.le station 106 is positioned, m response to rece.vmg the message. In add^tron, the 
fixed access station 102 comprises a conventional memory 212 which provrdes storage for 
operating software and vanables used in accordance with the presem invention. 

The memory 212 comprises a local information and services deUve.,, program 214 
for programming the processor 204 to access the server .04 to obtain the local informauon 
and services appropriate for the location of the mobile station 106, and to control U.e 
transmitter 202 to deUver the local information and services to the mobile station 106. 
The memon' 212 fixrther comprises a local category delivery program 216 for 
.0 programmmg the processor 204 to cooperate wrth the server to Imnt the local mfonnat,on 
and services to a particular category of information and services last accessed by the 
mobUe station, when the request from the mobile station 106 mcludes an md.cat.on that 
the local information and services for a particular category of information and services 
which was last accessed by the mobile station 106 is desired. The memory 2 12 also 
.5 includes a zoom program 2 18 for programming the processor 204 to cooperate w.th the 
receiver 206 to receive an acknowledgment from the mobile station 106 that d.e local 
information and services have been received; and, after receiving the acknowledgment, to 
cooperate fimher with the receiver 206 to receive a second message from the mob.le 
station 106 reporting an unchanged location (i.e., the same location reported previously, 
30 within a predetermined measurement tolerance) and requesting the local mfonnanon and 
services The zoom program 218 fi.rther programs the processor 204 to cooperate with the 
server to reduce tiie size of the predetermined area surrounding the mobile station 106, to 
produce a smaUer local area, m response to the second message. In add.tion, the zoom 
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program 218 programs the processor 204 to cooperate further with the server 104 to 
regenerate the local information and services, based upon the smaller local area, and to 
send the regenerated local information and services to the mobile station 106. The 
memory 212 also includes a conventional communication processing program 220 for 
5 programming the processor 204 to control the transmitter 202 and the receiver 206 to 

communicate with the mobile station 106, and further to control the network interface 210 
to communicate with the server 104 through the network 108 using well-known 
communication techniques. 

Referring to FIG. 3, an electrical block diagram depicts an exemplary mobile station 

10 106 in accordance with the present invention, comprising a conventional transmitter 302 
for requesting local information and services from the fixed portion 110 of the wireless 
communication system 100. The transmitter 302 is coupled to a conventional processor 
304 for controlling the transmitter 302 to transmit to the fixed portion 1 10 of the wireless 
communication system 100, a message comprising a request for the local information and 

15 services, in response to detecting a predetermined user command. A conventional receiver 
306 is coupled to the processor 304 for receiving the local information and services from 
the fixed portion 1 10 of the wireless communication system 100. A conventional user 
interface 308, e.g., a keyboard and display, is coupled to the processor 304 for entering the 
predetermined user command and for conveying the local information and services to a 

20 user. In one embodiment, a conventional location detector 310, e.g., a Global Positioning 
System (GPS) receiver, is also coupled to the processor 304 for determining the location 
of the mobile station 106. In addition, the mobile station 106 comprises a conventional 
memory 312 which provides storage for operating software and variables used in 
accordance with the present invention. 

25 The memory 312 comprises a local information and services requesting program 314 

for programming the processor 304 to control the transmitter 302 to request the local 
information and services from the fixed portion 110 of the wireless communication system 
100. The memory 3 12 fiirther comprises a local category requesting program 316 for 
programming the processor 304 to cooperate with the fixed portion 1 10 of the wireless 

30 communication system 100 to access a particular category of information and services; to 
detect the predetermined user command while the mobile station 106 is still accessing the 
particular category of information and services, e.g., while the information and services 
are still displayed by the mobile station 106; and to include in the message an indication 
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that the local information and services for the particular category of information and 
services which was last accessed by the mobile station 106 is desired, m response to 
detecting the predetermined user command while the mobile station 106 is still accessing 
the particular category of information and services. \n addition, the memoiy 312 includes 
5 a location reporting program 318 for programming the processor 304 to cooperate with the 
location detector 310 to determine the location of the mobile station 106 and to cooperate 
with the local information and services requesting program 3 14 to include the location of 
the mobile station 106 in the message. The memory also includes a conventional 
commumcation processing program 320 for programming the processor 304 to control the 
10 transmitter 302 and the receiver 306 to communicate with the fixed portion 1 1 0 of the 
wireless communication system 100 through well-known techniques. 

Referting to FIG. 4, an electrical block diagram depicts an exemplary server 104 in 
accordance with the present invention, comprising a conventional processor 402 coupled 
to a conventional user interface 404 for programming and controlling the server 104. The 
15 server 104 further comprises a network interface 406 coupled to the processor 402 for 
interfacing with the network 108. The server 104 also includes a conventional memoiy 
408 coupled to the processor for storing sofbvare and information in accordance with the 
present invention. The memoiy 408 comprises a local information and services generation 
program 410 for programming die processor 402 to generate the local infonnation and 
20 services. The memory 408 further comprises a location estimation program 4 1 2 for 
programming the processor 402 to estimate the location of the mobile station 106. fa 
addition, the memory 408 includes an information and services database 414 including the 
local information and services for all locations served by the server 104. The memory 408 
also includes a conventional communication processing program 4 16 for programming the 
25 processor 402 to control the network interface 406 to communicate over the network 108 
through well-known techniques. 

Referring to FIG. 5, a flow diagram 500 depicting a first operation of the wireless 
communication system 100 in accordance with die present invention begins vnth die 
mobile station 106 detecting 502 a predetermined user command applied to the user 
30 interface 308 of the mobile station 106. fa one embodiment, the user interface 308 

comprises a dedicated button, e.g., a LOCAL button, for entering the predetermined user 
command. It will be appreciated that, alternatively, another means, e.g.. a "soft" key, a 
"soft" button, a mouse, a track ball, a voice command, and a touch screen, to name a few. 
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may be used to enter the predetermined user command, or to implement the dedicated 
button. In response to the predetermined user command, the mobile station 106 transmits 
504, to the fixed portion 1 10 of the wireless communication system 100, a message 
comprising a request for local information and services. The fixed portion 110 receives 
5 506 the message, and, in response, determines 508 the location at which the mobile station 
106 is positioned. The location can be determined through several different techniques. 
When the fixed access station 102 is a short-range station, e.g., a Bluetooth station, the 
location of the mobile station 106 is preferably estimated to be the same as the location of 
the fixed access station 102. For such a system, the fixed portion 1 10 preferably estimates 

10 the location of the mobile station 106 from location coordinates of the fixed access station 
102. The fixed access station 102 preferably sends the location coordinates to the server 
104 for generating the local information and services. Alternatively, the fixed access 
station 102 can send its station identifier to the server 104, which then performs a table 
look-up to determine the location of the mobile station 106. In a wide area system, the 

15 location detectorSlO preferably determines the location coordinates of the mobile station 
106 and sends the location coordinates along with the message. The fixed access station 
102 then forwards the location coordinates to the server 104, which analyzes the location 
coordinates to estimate the location of the mobile station 106; It will be appreciated that, 
alternatively, another locating technique, e.g., triangulation, can be used to locate the 

20 mobile station 106. It will be further appreciated that, when the location of the mobile 
station 106 cannot be determined fi*om the information sent with the message, the server 
104 can request the location firom the fixed access station 102. In response, the fixed 
access station 102 can either send the location of the mobile if known, or can request it 
fi-om the mobile station 106 or fi-om the mobile user 

25 After determining the location of the mobile station 106, the fixed portion 1 10 

generates 5 10 the local information and services custom-tailored to a predetermined area 
around the location. The local information and services are preferably generated in 
accordance with a set of predetermined categories of information and services. For 
example, at the airport the local information and services could include flight information, 

30 reservation status, gate maps, and restroom, restaurant, lounge, and rental car counter 
locations. Alternatively, the local information and services can be generated in 
accordance with a set of custom categories stored in a profile corresponding to the mobile 
station 106. The profile can, for example, be stored in the memory 312 of the mobile 
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station 106 and sent to the fixed portion 1 10 with the message. The fixed portion 1 10 then 
sends 512 the local information and services to the mobile station 106. Because the 
mobile station 106 is preferably a two-way device, the user can also make changes to some 
of the local information and services. For example, the user can change her airline 
5 reservations. The server 104 that perfonns this first operation of the wireless 

communication system 100 is preferably a local server programmed specifically for the 

local area, e.g., the airport vicinity. 

Referring to HG. 6, a flow diagram 600 depicting a second operation of the wireless 
communication system 100 in accordance with the present invention starts when the 
10 mobUe station 106 cooperates widi the fixed portion 1 10 of the wireless communication 
system 100 to access a parti cular category of information and services. For example, the 
user can activate a browser in the mobile station 106 to access through die fixed portion 
1 10 a page of information about a particular topic, such as Ford trucks. The mobile station 
106 then detects 604 the predetermined user command, e.g., depression of the LOCAL 
15 button, while die mobile station 106 is still accessing, e.g.. displaying, the particular 

categoiy of information. In response, the mobile station 106 mcludes 606. m the message 
requesting local infonnation and services, an indication that the local information and 
services for the particular category of information and services which was last accessed by 
the mobUe station 106 is desired. The fixed portion 1 10 then limits 608 the local 
20 information and services to the particular category of information and services last 

accessed by the mobile station 106. in response to the indication. For example, the fixed 
portion 1 10 could provide a list of Ford truck dealers within five miles of tiie mobile 
station 106. The server 104 tiiat performs this second operation of die wireless 
communication system 100 is very likely to be a remote server operating in another 
25 network, e.g.. die tatemet. It will be appreciated that, alternatively, the second operation 
described above can be activated by a second predetermined user command, e.g., a 
second, LOCALIZER button, or the like. 

It will also be appreciated tiiat when operating with an Internet server, the server 104 
whose page is being browsed preferably will receive, via die network 108 in cooperation 
30 with the Internet, die location of the mobile station 106 and die fact that die local 

information and services are being requested. The server 104 preferably will dien remm 
die appropriate local information and services related to die page being browsed. This, of 
course, implies diat die Internet server is provisioned for compatibility wid. the present 
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invention in order to respond appropriately. Alternatively, a second, local server can be 
used to assist the Internet server. The local server can be programmed, for example, with 
a "yellow pages" directory for providing the local information and services when the 
Internet server is incompatible with the local information and services feature. While the 

5 alternative embodiment is not as flexible as the preferred embodiment, the alternative 
embodiment may be easier to implement. 

Referring to FIG. 7, a flow diagram 700 depicting a third operation of the wireless 
conmiunication system 100 in accordance with the present invention begins with the fixed 
portion 110 receiving 702 an acknowledgment from the mobile station 106 that the local 

10 information and services have been received. After receiving die acknowledgment, the 
fixed portion 1 10 receives 704 a second message from the mobile station 106, reporting a 
location and requesting the local information and services. The fixed portion 110 checks 
706 whether the location is unchanged or changed from that of the last request, changed 
being defined as different by more than a predetermined distance, e.g., the minimum 

15 spacing between the fixed access stations 102. If the location is unchanged, the fixed 

portion 1 10 reduces 708 the size of the predetermined area around the mobile station 106 
that defines the boundary for the local information and services. The fixed portion 1 10 
then regenerates the local inforination and services, based upon the smaller local area, and 
sends 710 the regenerated local information and services to the mobile station 106, 

20 advantageously providing a "zoom" feature for zooming in on the smaller local area. If, 
on the other hand , at step 706 the location is changed, the fixed portion 1 10 regenerates 
the locsd information and services, based upon the changed location, and sends the 
regenerated local information and services to the mobile station 106. Depending upon the 
type of local information and services being accessed, the server 104 that performs this 

25 third operation of the wireless communication system 100 may be either a local server or a 
remote server operating in another network, e.g., the Internet. 

It should be clear from the preceding disclosure that the present invention provides a 
method and apparatus for retrieving local information and services custom-tailored to a 
location at which a mobile station is positioned. Advantageously, the method and 

30 apparatus fimctions automatically to provide the local information and services, and does 
not require the user to enter an address or zip code. 
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Many modificatioas and variations of the present invention are possible in light of 
the above teachings. Thus, it ,s to be understood that, withm the scope of the appended 
claims, the invention can be practiced other than as specifically described herein above. 

What is claimed is: 
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CLAIMS 

1. A method in a wireless communication system for retrieving local information 
and services custom-tailored to a location at which a mobile station is positioned, 

the method comprising in the mobile station the steps of: 

detecting a predetermined user command applied to a user interface of the 
mobile station; and 

transmitting, to a fixed portion of the wireless communication system, a 
message comprising a request for the local information and services, in response to 
detecting the predetermined user command, and 

the method further comprising in the fixed portion of the wireless communication 
system the steps of: 

receiving the message; 

determining the location at which the mobile station is positioned, in 
response to receiving the message; 

generating the local information and services custom-tailored to a 
predetermined area around said location, the predetermined area having a size; and 

sending the local information and services to the mobile station. 

2. The method of claim 1, wherein the generating step comprises the step of 
generating the local information and services in accordance with a set of predetermined 
categories of information and services. 

3. The method of claim 1, wherein the generating step comprises the step of 
generating the local information and services in accordance with a set of custom 
categories stored in a profile corresponding to the mobile station. 



wo OI/f>779lt 



I I 



PCT/US(»l/04(i73 



10 



15 



20 



4. The method of claim 1, 

further comprising in the mobile station the steps of: 

cooperating with the fixed portion of the wireless conununication system to 
access a particular category of information and services; 

detecting the predetermined user command while die mobile station is still 
accessing the particular category of information and services; and 

including in the message an indication that the local information and 
services for the particular category of infomiation and services which was last accessed by 
the mobile station is desired, in response to detecting the predetemiined user command 
while the mobile station is still accessing die particular category of information and 
services, and 

forther comprising in the fixed portion of the wireless communication system the 
step of 

limiting die local information and services to the particular category of 
information and services last accessed by the mobile station, in response to the indication. 

5. The mediod of claim I, further comprising in die fixed portion of the wireless 

communication system the steps of: 

receiving an acknowledgment from die mobile station that the local 

information and services have been received; 

after receiving the acknowledgment, receiving a second message from the 
mobile station reporting an unchanged location and requesting die local information and 



services; 

re 



ducing the size of the predetennined area to produce a smaller local area. 



25 in response to the second message; 

regenerating the local information and services, based upon the smaller 

local area; and 

sending the regenerated local information and services to the mobile 

station. 
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6. The method of claim 1, further comprising in the fixed portion of the wireless 
coramunication system the steps of: 

receiving an acknowledgment from the mobile station that the local 
Loformation and services have been received; 
5 after receiving the acknowledgment, receiving a second message from the 

mobile station reporting a changed location and requesting the local information and 
services; 

regenerating the local information and services, based upon the changed 

location; and 

10 sending the regenerated local information and services to the mobile 

station. 



7. The method of claim 1, wherein the determining step comprises the step of 
estimating the location of the mobile station from an identifier of a fixed access station in 

15 communication with the mobile station. 

8. The method of claim 1 , wherein the determining step comprises the step of 
estimating the location of the mobile station from location coordinates of a fixed access 
station in communication with the mobile station. 

20 

9. The method of claim 1 , wherein the determining step comprises the steps of: 

receiving location coordinates in the message from the mobile station; and 
determining the location of the mobile station from the location 

coordinates. 
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1 0. A wireless communication system for supplying local information and services 
to a mobile station, the local information and services custom-tailored to a location at 
which the mobile station is positioned, die wireless conmiunication system comprising: 
the mobile station; 

5 a fixed access station which communicates with the mobile station, the 

fixed access station comprising: 

a receiver for receiving a message fi-om the mobile station, the 
message comprising a request for the local information and services; 

a processor coupled to the receiver for cooperating with a server to 
10 determine die location at which die mobQe station is positioned, in response to receiving 
the message; and 

a transmitter coupled to the processor for sending die local 
information and services to the mobile station, 

wherein the wireless communication system fiirther comprises 
15 die server coupled to die fixed access station for generating the local 

information and services custom-tailored to a predetermined area around said location, die 
predetermined area having a size. 

I L The wireless communication system of claim 10, wherein the server is 
20 programmed to generate the local information and services in accordance widi a set of 
predetermined categories of information and services. 



25 



12. The wireless commurucation system of claim 10, wherein the server is 
programmed to generate the local information and services in accordance widi a set of 
custom categories stored in a profile corresponding to the mobile station. 
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13. The wireless communication system of claim 10, 

wherein the message includes an indication that the local information and services 
for a particular category of information and services which was last accessed by the 
mobile station is desired, and 
5 wherein the processor is programmed to cooperate with the server to limit the local 

information and services to the particular category of information and services last 
accessed by the mobile station. 

14. The wireless communication system of claim 10, wherein the processor is 
programmed to: 

cooperate with the receiver to receive an acknowledgment from the mobile 
station that the local information and services have been received; 

after receiving the acknowledgment, cooperate further with the receiver to 
receive a second message from the mobile station reporting an unchanged location and 
requesting the local information and services; 

cooperate with the server to reduce the size of the predetermined area to 
produce a smaller local area, in response to the second message; 

cooperate further with the server to regenerate the local information and 
services, based upon the smaller local area; and 

send the regenerated local information and services to the mobile station. 

15. The wireless communication system of claim 10, wherein the processor is 
programmed to: 

cooperate with the receiver to receive an acknowledgment from the mobile 
25 station that the local information and services have been received; 

after receiving the acknowledgment, cooperate further with the receiver to 
receive a second message from the mobile station reporting a changed location and 
requesting the local information and services; 

cooperate with the server to regenerate the local information and services, 
30 based upon the changed location; and 

send the regenerated local information and services to the mobile station. 
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16. The wireless commumcation system of claim 10, wherem the server is 
programmed to: 

estimate the locatioa of the mobile station from an identifier of the fixed 

access station. 

17. The wireless communication system of claim 10, wherein the server is 

programmed to: 

estimate the location of the mobile station from location coordinates of the 

fixed access station. 
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18 A mobile station in a wireless communication system for retrieving local 
information and services custom-taxlored to a location at which the mobile station is 
positioned, the mobile station comprising: 

a transmitter for requesting the local information and services; 
a processor coupled to the transmitter for controlling the transmitter to 
transmit to a fixed portion of the wireless communication system, a message comprising a 
request for the local information and services, in response to detecting a predetermmed 
user command; 

interface coupled to the processor 204 for entering the predetermmed 
ommand and for conveying the local information and services to a user; and 

receiver coupled to die processor for receiving the local information and 
services from the fixed portion of the wireless communication system. 

19. The mobile station of claim 18. wherein the processor is programmed to: 

cooperate with the fixed portion of the wireless communication system to 
access a particular category of information and services; 

detect the predetermined user command while the mobile station is stdl 
accessing the particular category of information and services; and 

include in the message an indication that the local information and services 
for the particular category of information and services which was last accessed by the 
mobile station is desired, in response to detecting the predetermined user command while 
the mobile station is still accessing the particular category of information and services. 



a user 

20 user c 
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20. The mobile station of claim 18, further comprising 

a location detector coupled to the processor for determining the location of 
the mobile station, 

wherein the processor is programmed to include the location of the mobile 
5 station in the message. 



2 1. The mobile station of claim 18, wherein the user interface comprises a 
dedicated button for entering the predetermined user command. 
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